This project's primary scientific goal concerns the contribution of the Bering Sea Water to the maintenance of the Arctic Halocline in the Canadian Basin (CB). This study relates to changes/variability in the acoustic propagation characteristics and in the maintenance of the polar ice cap of the CB. Subsidiary goals concern: 1) the circulation of the Bering Sea Water (BSW) from its entry near Herald Canyon to the CB Gyre; 2) its mixing evolution en route and the its contribution to the heating and freshening of the surface waters of the CB Gyre; 3) the relative contribution of the Eurasian Shelf Waters and their extent of influence in the Canadian Basin; and 4) the pathway, transport and role of the underlying Polar Atlantic Intermediate Water (PAtIW) to the heat and salt balance of the CB Halocline layer.
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Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 2) Determining the adjusted geostrophic circulation will involve constructing the adjusted steric-height field to the deepest common point using historical density data, calculating the circulation over the Chukchi Borderland, estimating the recirculating volume of the CB Gyre, and calculating the associated water property transports; 3) Calculating and mapping the fresh-water content will involve determining the Chukchi Sea reference salinity and vertically integrating for the fresh-water content of all stations and mapping its distribution over the Chukchi Borderland and in the center CB; 4) Distinguishing the extent of the contribution of the LHW to the CB Halocline will involve using both physical and chemical parameters (with Co-PIs from Lamont-Doherty Earth Observatory, LDEO) to separate the water properties of the BSW from the LHW by comparing water-types, nutrient ratios and other information. 5) Describing the PAtIW in the Western Arctic will involve identifying and tracing its water type within the observed data set, conducting water-mass mixing ratios between it and the BSW and LHW, and estimating heat and salt requirements to sustain the CB halocline.
ACCOMPLISHMENTS
List of major activities conducted during FY97 and relation to objectives:
1. Participation in the SCICEX-96 Cruise. Mark Cook, NCSU marine technician, participated in the pre-cruise sea trials, was responsible for the physical oceanographic data acquisition, the archiving of raw-data files, the maintenance of the CTDs and general watch duties of the scientific party. He also was responsible for determining the 427 bottle salinity samples for calibration of the various conductivity sensors and for scientific analysis. 
SCIENTIFIC/TECHNICAL RESULTS
Scientific. Effort in FY97 was spent on data acquisition and processing. As of the submission of the SCICEX-96 Data Report, the calibrated files are completed and work will proceed with the scientific analyses. Preliminary analysis suggests the data set is sufficient to significantly address the interpretive analyses outlined above.
Technical. The following items relate to the hydrographic capability of the Submarine Cruises.
1. Surface casts are essential for insuring high quality hydrographic data. 2. The SeaCat CTDs mounted in the sail hull need more protection against freezing (particularly oxygen sensor) and/or should be relocated to a deeper part of the hull. 3. Pre-cruise trials should be done with in mock-up mode with the same equipment, already calibrated, as is to be used on the cruise. 4. Scientific riders should have more access to necessarily equipment mounted in restricted spaces (online acquisition system).
5. To avoid post-cruise delays in data processing and report writing, Scientific Riders should have greater access to relevant navigational and station keeping information (preferably a selective online data logger).
IMPACT FOR SCIENCE
Acoustic. The data from the SCICEX cruises will improve significantly the spatial coverage needed for acoustic propagation models and validation of acoustic monitoring programs.
Climate Change. The data and its interpretations will provide a clearer understanding of the dynamics of the Polar Ocean circulation and thereby its response to climatic changes. They also will provide the critically needed monitoring of oceanic parameters for the long-term Arctic Data Base.
TRANSITIONS
No comment yet available.
RELATED PROJECTS
This project will relates to several of the other SCICEX Projects concerned with hydrography and water-property distributions. Most particular are the projects of Dr. Ray Sambrotto LDEO and of Dr. Peter Mikhalevsky SAIC.
With Sambrotto, we expect to shed light on the formation of the Halocline Layer in the Canadian Basin, particularly to differentiate the influences of the Upper and Lower Halocline waters deriving from the Bering Sea Inflow and the Eurasian Shelf Waters, respectively. With respect to the Bering Sea Inflow, we expect to comment on the relative contributions of the Eastern Branch entering via the Barrow Canyon, and of the Western Branch entering via the Herald Canyon.
With Mikhalevsky, we expect to share some of the interpretive analysis concerning the distribution of water masses observed and concerning the sustenance of the halocline layer.
The results of this project are expected to strongly couple with the Augmentation Awards for Science and Engineering Training (ASSERT) project entitled "Upper Ocean Responses to Climatological Changes in the Canadian Basin in Conjunction with The SCICEX Program". This effort proposes to construct simple simulation models to address the question of how robust is the Canadian Basin ice cover to any climatic trends that could change the local heat and fresh water balance in the Canadian Basin. 
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